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(54) rHAPABJIUHECKAH AOPHUPYIOIHAH 
TO/IOBKA 

(57) M3o6peTeHne othocmtc* k He<t>TeAo6biBa- 
louiert npoM*cTM m npeAHa3H3MeM0 a/ih 6ype- 

HWfl M 3KCn/iyaTaUMM BOAHHUX. He<t>T«HblX M 

rasoaux ckb3xhh. Uenb - noBuuieHne 34><t>eK- 

TMBHOCTM pa60TW TMAPaB/lMHeCKOM AOPHMpyK)- 

me^ ro/iOBKM 3a cmgt o6ecneMeHH« 
CTa6wiM3auMM no/ioxeHM» noABMXHbix cexTO- 

POB BO BpCMfl pa60Tbl. 3TOrO BepXHMM M 



HHXHMW TOpUbl nOABH>KHblX CCKTOpOB BbinO/1" 

HeHbi b npoAonbHOMceneHMM rnApaB/iMHecKOrt 
AOpHwpyiomert ro/iOBKM c oxpyrneHweM no pa- 
Anycy. paBHOMy no/iOBnne aimhw hoabm>kho- 
ro ceKTopa b npoAOflbHOM ceMeHMii c uenrpoM 
b paBHoyAaneHHoPi ot sepxhero h HMwnero 
topuob cexTopa TOMxe. MaxcMMa/ibMbiM Aua- 
MeTp b nonepenHOM ceneHuw pa6onei?i noaep- 

XHOCTM CeKTOpOB BbinO/IHGH H3 paCCTOflHWM . 

onpeAe/iaeMOM no MaTeMaTMMecKOM <t>-/ie, ot 
BepxHux topuob ceicTopoB. floc/ieAHne b pa6o- 
mcm nono)KeHMM nepeMetuaiOTCJi 6e3 nepexo- 

COB % MTO C03A3eT H3HBbirOAHeMUilie yC/lOBHH 

pa6oTbi cexTopoB h ynpyrow Tpy6naTow Ana<J>- 
parMbi. yMeMbiuaeT oceabie h paA^anbHue Ma* 
rpy3Kn Ha neiBnw to/iobkm m HKT. Ha kotopwx 
cnycKaeTCR ro/ioaxa. m noBwwaeT k3mcctbo m 
pacujnp«eMoro nnacTbipn b o6caAHOM Tpy6e. 
BbinonneHue TOpqoa cexToppB no paAnycy mc- 
x/iK)MaeT aaxnHHMaaHne m o6pa3oaaHMe KO/ib- 
ueBoro 3a3opa Me*Ay cexTopaMu m <|>/iaHueM 
b c/iynae noaopoTa cexTopoa. 3 ma. 




H3o6peTeHneoTHocnTc» x He4>TeAo6w83- 
tome* npoMwiu/ieHHOCTM, a m3cthocth k 6ype- 
hmk) m axcnnyaTauwM boa»hwx. He<J>THHbix m 
raaoabix cxaa*nH a"« ycTaHOBKM nepexpuBa- 

Te/ievi B CKB3JKMH3X C Ue/lbK) BOCCTaHOB/ieHMfl 

repMeTMHHOCTM o6caAHbix ko/iohh. 

Ue/ibio M3o6peTeHM$i aanneTCH noBwtue- 

HMe 3(()<t)eKTMBHOCTM pa60TU MApaB/lHMeCKOM 

AopHwpywmew ronoBxn 3a cmct o6ecneHeHn$i 
cTa6n/iM3aunn no/ioxenw* noABM*Hux cexTo- 

poo GO BpeMfl pa60Tbl. 

Ha <t>ur. 1 cxeMaTMHHO npeflCTaeneHa rwA- 
paanviMecKaa AOpHMpyio^an ro/ioBxa. nonepew- 
Hbiii pa3p€3; Ha 4>wr. 2 - to >ce. c noBepHyTbiMn 
cerropaMM b pa6oMeM no/ioxeHMn; na <J>nr. 3 - 

CXCM3 CM/1. ASMCTByJOlUMX H3 CeKTOp. 



rMApaa/iMMecKaa AOpHnpy»oiuafl ronoaxa 
MMeeT nonyio uiTanry 1. na KOTOpyK) OA^Ta 
ynpyran Tpy6MaTaa Ana<t>parM3 3. Me)KAy 
4>naHU3Mu 2 noMemeHW noflBuxHbie cexTOpa 
4. BepxHMM m HtDKHMw Topqw ceKTopOB, npn- 
/iera*ou4ne k ()>/iaHuaM. ewno/iHeHu a npoAO/ib- 
hom ceHenuM AopHMpyfoiuew to/iobkm co 
cxpyr/ieHweM no paA^ycy. paanoMy no/ioBMne 
AnuHbi ceKTopa b npoAo/ibHoti nnocxocTM c 
ueHTpoM b paBHoyAaneHHOrt ot aepxHero n 
HuxHcro topuob noABMXHoro cexTopa TOHKe. 
a MaKCMMa/ibHbiw A^aMeip b nonepenHOM ce- 
mghmm ruApaa/inMecKoii AopnnpyKJiueM ro/io- 
bkm pa6onefi noBepxHocin cexTopoa. 
KOHTaxTMpyioiueM c paciuupweMbiM nnacTw- 
peM. Bbino/iHeH na paccTonHUM X ot Bepxnux 

TOPUOB nOABMXHblX CCKTOpOB B npOAOAbHOM 
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ceMeHMw nocfleAHux. onpefleiineMOM e coot- 
eeTCTBMM co cneAy»omeM aaencuMOCTbH): 

X=^-H(0.3+sln/3). 5 
W L - AflHHa noABMXHoro ceKTopa b npo- 

AO/lbHOft n/IOCKOCTM; 

H - paccTonHne mokay npaMOM, napa/i- 
zie/ibHowi npoAO/YbHo^ ocm icopnyca. npoxoA*- 10 
mefl nepea paBnoyAaneHHyio ot BepxHero m 
HHKHero topuob noABMXHoro ceKTopa Tosxy. 

M TOMXOM nOABMXHOrO CdCTOpa, M3KCMM3/lbH0 

ynaneHHOfl ot npOAonbHOii ocm Kopnyca: 

fi-yron h3k/ioh3 k npoAO/ibHOM ocm tma- 15 
paanimecKort AopHnpytomePi ro/iOBKM pa6oMew 
nooepxHocTM noABMXHoro ceKTopa. 

K noBepxHocTM, npii/ieraiomeM k am34>- 
parMe. xaxAoro BToporo noABMXHoro cexTOpa 
npucoeAMhenw MeTa/innHecKne n/iacruHbi 5. K 20 
nnacTUHdM co CTOpoHbt AMa<t>parMbi npucoe- 
AHHeHw npoxnaAKH 6 M3 n/iOTHOM tiohm Tax. 

MTO Kpdfl TK3HM BbJCTyndtOT 33 KD3fl n/13CTMH 5. 
npM C03A3HM" A3B/ieHMJl B yCTpOMCTBe., 

Tpy6saTa» Ana<J>parMa 3 pacuJMpaeTC* m pa3- 25 
ABuraer cexTOpu 4 ao ynopa sepe3 n/iacrupb 
8 b peMOHmpyeMyio Tpy6y 7. flpw 3tom o6pa- 

3yK)lUMMCfl MOKAy CeKTOpaMH 6OK0B0M 3330P 

nepexpueaeTCfl BbiCTyna ioiummm mscthmm 
nnacTMH 5, KOTopue npn>KHMaK)TCn AMa$par- 30 
mom k onopHbiM noBepxHOCTnM CMOKHbix cex- 
Topoa, a Kpap npoK/iaAOK noArM6atOTCfl. 
3axpbJBa59 ocTdaujMecn 333opw no xpaaM nna- 

CTMH. npM npOTflfM83HMH rO/IOBKM MCDC3 n/13" 

cTbipb cexTopbi 4 ace apeM* ocTamcfl 35 
napa/i/ienbHbiMM ocm i-o/iobkm. (Ipvi 3axoAe 
(mjim buxoac) ronoBKM b nnacTupb 8 cexTopa 
HaioiOHfliOTcn no othoujbmmio k ocm tohobkm. 
npM 3tom magt TO/ibxo nepepacnpeAeneHMe 
x/iMHOBoro TopuoBoro 333opa y c AByxcropoH- 40 
Hero Ha oahoctopohhmm 2y M axc. ho o6pa30sa- 
Hun CKB03Horo xo/ibueeoro 333opa Me*AY 
<)>/iaHueM 2 m cexTopaMM 4 He nponcxoAHT. a 

K/IMHOBbie 3330pbl 33nO/lHflK3TCJl npOK/13AK3- 

mm M3 TK3HM. BunonHeHwe pa6oMeM noBepx- 45 

HOCTM, KOHTdKTMpyK)LU6M C paCWMpfleMbiM 

n/iacTbipeM noABMXHux cexropoa co CMeme- 
HMeM MaxcMMa/ibHoro A^aMeTpa. npMBOAMT K 



mx napa/i/ie/ibHOMy nepeMeiuenMK) b paGonen 
nonoxeHMM 6e3 nepexocoB, mto C03AaeT naw* 
BbiroAHeftujue ycnoBMH paGoxw Ann ceKiopoe 
m ynpyroM Tpy6M3T0M Ana<t>parMbi. yMenbwaeT 
oceBwe m paAnanbHwe Harpy3KM na AGTa/iM 
ro/ioaxn m HacocHO-KOMnpeccopHbie Tpy6bt, 
Ha xoTopwx cnycKaeTcn ro/iOBka, m noBbiiuaeT 
xanecTBO npM/ieraHM« pacumpaeMoro n/iacTbi- 
pa k o6caAHOM Tpy6e. 

Buno/ineHMe topuob cexTopoB no paAMy- 

Cy MCK/lKWaeT 33K/lMHMBaHMe M 06pa30B3HMe 

xo/ibueBoro 333opa mokay cexTopaMM m <J>/>3h- 

ueM b c/iyMae nosopoTa cexTopoa. 

<t> o p m y n a M3o6peTeHHn 
TMApdB/iMMecxan AopHMpy>oti4an ro/iOBxaf 

no 3bt, cb. N? 641070. OT/iMMatotqaacfl 

TeM, MTO. C Ue/lbK) nOBWUJeHMW 3<t>4)eXTMBHOCTM 

pa6oTU rMApaB/iMMecKOM AopHMpy»ou4eA ro/io- 
bkm 3a cnei o6ecneweHMH cTa6wnM3auMM no/10- 
>KeHMff noABMXHwx cexTopos bo epeM« 

pa60Tbl. BepXHMM M HIDKHMM TOpUbl POABM>K- 

Hbix cexTopoa BbinonneHbi a npoAO/ibHOM ce- 
hghmm rwApaamwecicoM aophm pyKXUGM ronoBKM cb 
CKpyr/ieHMeMnopawMycy.paBHOMynonoBMHeAnM - 
Hbi noABMXHoro cexTopa a ynoMAHyTOM ceMe- 

HMM C UeHTpOM B p3BHOyA3^GHHOM OT 

BepxHero m HMXHero topuob noABMXHoro cex- 
Topa TOHxe. a MdKCMManbHUM AnaMexp a none- 
peMHOM ceneHMM pa60Men noaepxHOCTM 
noABMXHux cexTopoa Bbino/iHeH Ha paccTOH- 

HMM X OT BepXHMX TOPUOB nOABMXHWX CCKTO" 

poB. onpeAensieMOM e cootbctctbmm co 

cneAywmeM 33BMCMMocTb»o: 

X = ^-H(0.3 + sin^). 

rAe L - A^MHa noABMXHoro cexTOpa b npo- 
AO/ibHOM n/iocxocTM: 

H - paccTo«HMe Me^Ay np«M0Pi. napa/i- 
ne/ibHOM npoAO/ibHOM ocm xopnyca, npoxoA** 
iueM Mepe3 paaHoyAaneHHyio ot Bepxnero m 
HM)KHero topmob noABMXHoro ceKTopa Tonxy, 

M TOHKOM nOABMXHOrO CeKTOpa. M3KCMM3flbHO 

yAa/ieHHOM ot npoAonbHOM ocm xopnyca; 

fi- yron Hax/iona x npoAO/ibHOM ocm tma* 
paenMMecKOM AopHMpyiomew ronoBKM pa6oseM 
noBepxHOdM noABMXHoro ceKTopa. 
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(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 
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lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 



1663179 
2 



The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y m ax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

x= Y-#(o 3+sin P) > 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 

Casing 



Fig. 4 
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